BIOCHEMICAL SOCIETY TRANSACTIONS 37°C. Krebs-Henseleit bicarbonate buffer solutions were added to the hemichambers on each side of the tissue: the buffer on the mucosal (lumen) side was modified such that lithium chloride replaced sodium chloride at concentrations ranging from 0 to 40 mmol/l. The extracellular marker polyethylene glycol, M, 900 (PEG-900), was also present in buffer solutions on the mucosal side of the tissue. Subsequently, the effects of the combined metabolic inhibitors 2,4-dinitrophenol (DNP) and NaF, on tissue uptake of lithium were investigated. At the conclusion of the experiments blood for serum lithium assay was obtained by cardiac puncture; these and all other lithium estimations were performed using atomic absorption spectrometry.
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Mean serum lithium was 2.1 1 (s.E.M. 0.24) mmol/l, well into the accepted toxic range for man; however, despite some weight loss, the animals did not appear to be ill or otherwise distressed. Lithium was detected to a mean concentration of 1.16 (s.E.M. 0.06) nmol/ mg wet weight in intestinal epithelial mucosa removed from animals before further lithium exposure in vitro. This contrasts with negligible tissue uptake of lithium under conditions of acute exposure in vitro [6] , and reflects accumulation of lithium in the enterocytes during the 2 1-day treatment period.
Tissue lithium was calculated after exposure to mucosal buffers containing lithium at concentrations ranging from 0 to 40 mmol/l. Allowance was made for lithium associated with the extracellular space, calculated from tissue retention of the extracellular marker PEG-900. After incubation in mucosal buffer containing 0 and 5.0 mmol of lithium/l tissue lithium had fallen to values which were less than the mean concentration before incubation of the tissue A further experiment was performed to investigate the effects of a wider range of inhibitors on tissue uptake of 16 mmol of lithium/l in the mucosal buffer (Table 1) . These data confirm a significant reduction in lithium uptake in the presence of DNP and NaF, which suggests that lithium uptake in vitro is an energy-dependent process after chronic lithium exposure in vivo. Lack of inhibition with ouabain and frusemide excludes sodium-potassium-ATPase and lithiumpotassium co-transport as important mechanisms in tissue lithium uptake in absorptive epithelia. Both phoretin and phloridzin appeared to reduce tissue lithium uptake, but the difference was statistically significant only with phloretin. This might indicate that lithium-sodium countertransport is involved in lithium accumulation in absorptive epithelial cells after chronic lithium ingestion. PAL was encapsulated in erythrocytes using a hypoosmotic dialysis method [ 1, 21. Washed, packed mouse erythrocytes (80% haematocrit) and enzyme-containing buffer solution were dialysed against hypo-osmotic buffer at 4°C. Cells were released by dialysis against iso-osmotic buffer at 37°C and thoroughly washed. Percentage recovery of cells, percentage encapsulation and quality controls, such as osmotic fragility, deformability, cell content and morphology (scanning electron microscopy), were followed for each experiment. PAL activity was calculated from the increase in cinnamic acid measured at 268 nm. Phenylalanine was measured in an automatic amino acid analyser. Free or encapsulated enzymes were injected into a tail vein of NMRI mice and blood samples were obtained by standard procedures.
Encapsulation of PAL was found to be between 13 and 17% of the added enzyme. The Michaelis-Menten constant 633rd MEETING. LONDON (K,) for PAL was calculated by using a Lineweaver-Burk plot. The values averaged, in identical ranges for both free and encapsulated enzymes, 0.43 mM and 0.45 mM, respectively. Optimal enzyme activity was obtained at pH 8.4 for free enzyme and was not altered by encapsulation. At a physiological pH of 7.4, 30% of the optimal activity was still available. Cell storage under blood-bank conditions did not affect enzyme activity of encapsulated enzymes for more than 2 weeks. Plasma phenylalanine levels in mice were elevated by intraperitoneal injection of p-chlorophenylalanine plus phenylalanine. However, steady-state-levels could not be reached and values decreased to normal within 3 h. Administration of free PAL caused lower values initially. This could be explained by a rapid clearance of free injected PAL; injection of encapsulated enzymes caused much lower values of phenylalanine and normal values were reached much faster. Prolonged PAL activity could be measured in blood samples taken during the whole experimental period. Encapsulation rates of PAL were much lower than those of other enzymes. This is related to the high M,. Morphology and transport characteristics were not altered by the encapsulation technique used in these experiments [3,4]. However, previous experiments have demonstrated the extreme sensitivity of carrier erythrocytes preparation techniques, particularly for mouse erythrocytes. A substantial portion of the injected cells were removed by the liver and spleen immediately after injection. PAL encapsulated in erythrocytes has characteristics in vitro closely similar to those of free enzyme. The enzyme activity was not inhibited by the haemolysate, as seen for urate oxidase [S]. Other studies have demonstrated that human erythrocytes loaded by hypo-osmotic dialysis are almost identical to normal erythrocytes. Artificial hyperphenylalaninaemia could be produced in rats; however, reversible haemolysis was not possible with rat erythrocyte. The mouse was found to be the most suitable laboratory animal for studies in vivo using carrier erythrocytes [6] . However, fragility, shear-stress and survival in vivo were altered by the preparation techniques.
These experiments represent first steps towards the use o f erythrocytes as cellular carriers for missing enzymes. Protected inside erythrocytes, these enzymes are able to metabolize elevated plasma substrates in circulation.
During the last two decades the demand and subsequent production of vegetable oil has doubled from 25 million metric tons in 1967 to 50 million metric tons in 1987.Oil-seed rape is grown in Europe, China, India and Canada, which account for 98% of world production. It is by far the most important source of edible fat in Northern Europe. In the U.K. it is the third most widely grown crop and is the only important source of edible oil.
The value of a vegetable oil, whether its uses are industrial or nutritional, is determined largely by its acyl composition. Therefore, an improved understanding of the control of fatty acid and lipid synthesis provides considerable scope for improving oil quality. We have been studying this regulation in tissue cultures from oil-seed rape. Tissue cultures offer a considerable advantage over whole plants, in that experimental conditions may be accurately controlled and manipulated.
Surface sterilized seeds were germinated at 25°C in the dark. The etiolated embryos were aseptically excised and dissected before being cultured on modified Murashige and Skoog [ I ] meidum, which was supplemented with an auxin-cytokinin combination ( 12 p~-2,4-dichlorophenoxyacetic acid, 5.6 pM-benzyl adenine purine). The cultures were incubated at 25°C or 15°C with a 25 h light/l2 h dark cycle. Using these conditions good rates of cell division and de-differentiation were obtained. Lipids were extracted by a high-salt extraction method [2] and purified by t.1.c. using precoated silica gel plates. Individual lipid classes were identified by co-chromatography with authentic lipid standards and their identity confirmed by the use of specific spray reagents [3] . Quantification was achieved through fatty acid analysis as previously described [4] .
The lipid content of oil-seed rape callus cultures was comparable with those of growing organs such as the stems and roots of seedlings. The most prominent membranous lipids were phosphatidylcholine and phosphatidylethanolamine (Table 1) . Phosphatidylglycerol and phosphatidylinositol were detected in small amounts. Of the glycolipids, only monogalactosyldiacylglycerol was detected. These results reflect the heterotrophic mode of nutrition of callus. Triacylglycerol and diacylglycerol were also present in significant quantities and showed that the callus was capable of accumulating storage lipid.
Even though there were small differences in the proportion of the membranous lipids, the main difference between the callus cultures grown at differing temperatures was the relative decrease in the neutral lipids at the lower temperature. However, there was also a marked increase in the levels of unsaturation particularly in membranous lipids. The fatty acid patterns for phosphatidylcholine and phosphatidylethanolamine are shown in Table 1 . For phosphatidylcholine the major change at 15°C was an increase in a-linolenate with a corresponding decrease in palmitate. For phosphatidylethanolamine a similar increase in a-linolenate was compensated by a decrease in stearate.
Studies with [ l-I4C]acetate showed that radioactivity was incorporated into most lipid classes. Preliminary experiments indicated that good labelling rates could be achieved using a sucrose-supplemented medium as opposed to either a sucrose-deficient medium or a phosphate buffer system. A 7-day time course study has shown that the relative labelling of different lipids classes changes markedly during that period. A flux through phospholipids to a later accumulation in diacylglycerol and triacylglycerol was strikingly obvious.
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